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(54) DISPLAY DEVICE AND ITS MANUFACTURING 
METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a display device 
with picture elements of an organic 
electroluminescent EL) element of an upper luminous 
surface arranged in a matrix form and aims to realize a 
mounting structure with high opening ratio when the 
partition walls are arranged also on th surface side of 
the substrate to shield the light. 

SOLUTION: The display device is installed with a 
substrate 1, multiple picture elements formed on the 
substrate, and partition walls to insulate adjacent 
picture elements. Each picture element consists of the 
lower layer part LL including wiring X, Y and M formed 
on the substrate 1, the upper layer part UL containing 
organic EL element OLED, and the middle layer part to 
electrically insulate the lower layer part LL and the 
upper layer part UL. The organic EL element OLED is 
connected to the wiring M via the contact hole CON 
opening to the middle layer part ML. The partition walls 
are arranged on the upper layer part UL to overlap the 
regions including the contact hole CON unsuited to the 



formation of the organic EL device OLED. 
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[0008] 

[Preferred Embodiments of the Invention] The preferred 
embodiments of the present invention will be described as 
follows in detail referring to the drawings. Fig. 1 is an 
example of a partial sectional view showing the configuration 
of a display unit according to the present invention, which 
shows one pixel. As shown in the drawing, the display unit has 
a substrate i , a pixel formed thereon, and a bank 6 that isolates 
the pixel from the next pixel . The pixel is divided into a lower 
layer section LL , a middle layer section ML and an upper layer 
section UL sequentially from the bottom. The lower layer 
section LL includes wirings such as a data wiring Y and a 
connection wiring M, which are formed on the substrate 1. The 
upper layer section UL includes an organic electroluminescence 
device OLED. The middle layer section ML electrically 
insulates the lower layer section LL and the upper layer section 
UL from each other, and consists of an interlayer insulating 
film 50 . The organic electroluminescence device OLED 
electrically connects to the connection wiring M via a contact 
hole CON that is open in the interlayer insulating film 50 that 
constitutes the middle layer section ML. As a characteristic 
item, the bank 6 is arranged in the upper layer section UL so 
as to overlap a region including the contact hole CON 
(hereinafter, referred to as a contact region) . In the contact 
region, the wirings are complex and the region is rough, so that 
it is not suitable for forming the OLED. Even if the OLED is 
provided in this region, it is impossible to obtain luminescence 
effective in displaying a screen. Therefore, the bank 6 that 
is a structure making originally no contribution to 
luminescence is provided in the contact region. With this 
structure, it is possible to effectively use a pixel area and 
an aperture ratio can be improved comparing to a conventional 
one. This structure achieves the aperture ratio exceeding 50%. 
[0009] In this embodiment, the organic electroluminescence 
device OLED is a top emission type, which consists of a 
reflective anode A connected to the wiring M, a transparent 
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cathode K positioned at a surface, and an organic layer 10 held 
between the anode A and the cathode K. The organic layer 10 
emits light by the recombination of holes supplied from the 
anode A and electrons supplied from the cathode K, and it is 
brought out from the surface cathode K. As shown in the drawing, 
the organic layer 10 is formed as wide as possible over a 
relatively flat area other than the contact region to secure 
high pixel aperture ratio. The bank 6 making originally no 
contribution to luminescence is provided in the contact region 
that is not suitable for forming the organic layer 10. Note 
that an aperture dimension L of the pixel is 170 to 180nm, for 
example, and a width dimension W of the bank 6 is 30 to 40nm, 
for example. Further, a height dimension H of the bank 6 is 
3 to Sjxm, for example. Herein, the organic layer 10 consists 
of a laminated film that is selectively deposited using a mask 
5 arranged above the substrate 1 via the bank 6 . In other words , 
the bank 6 serves as a spacer between the substrate 1 and the 
mask 5 when forming the OLED, and is arranged to prevent the 
mask 5 from accidentally contacting a forming surface of the 
OLED. This display unit is an active-matrix type, where the 
lower layer section LL includes scanning wirings X for selecting 
pixels, data wirings Y that gives brightness information for 
driving the pixels, first active devices that are controlled 
by the scanning wirings X and have a function to write the 
brightness information given from the data wirings Y into the 
pixels, and second active devices that have a function to supply 
current to the organic electroluminescence OLED according to 
the written brightness information and to control its 
luminescence. Fig. 1 shows a thin film transistor TFT formed 
on the substrate 1 as the second active device. The TFT has 
a bottom gate structure and consists of a gate electrode G, a 
gate insulating film 31 formed thereon, and a semiconductor thin 
film 32 formed thereon. The semiconductor thin film 32 is 
provided with a channel region that matches the gate electrode 
G and additionally a source region S and a drain region D on 
its both sides. The TFT having such configuration is covered 
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by an interlayer insulating film 33, and the above-described 
data wirings Y and the connection wirings M are formed thereon. 
Although not shown, data wirings Y are electrically connected 
to the source region S of the TFT via a contact hole that is 
open in the interlayer insulating film 33. Similarly, the 
connection wirings M are also connected to the drain region D 
of the TFT via a contact hole that is open in the interlayer 
insulating film 33. With this configuration, the anode A of 
the OLED is electrically connected to the drain region D of the 
TFT via the connection wirings M. 

[0010] Referring continuously to Fig. 1, the method of 
manufacturing the display unit according to the present 
invention will be described. Firstly, after a conductive 
material is deposited on the surface of the substrate 1 made 
of glass or the like, it is patterned to form the pixel electrode 
G. The scanning wirings X and the like are also formed 
simultaneously using the same conductive material. As the 
conductive material, polycrystalline silicon into which an 
impurity is implanted at a high concentration, silicide or 
high-melting point metal (such as W and Mo) can be used. 
Consecutively, the gate insulating film 31 is deposited by a 
CVD method or the like. SiQ 2 or SiN can be used as the gate 
insulating film 31 . The semiconductor thin film 32 is deposited 
on the gate insulating film 31. For example, amorphous silicon 
is deposited by the CVD method and transformed into the 
polycrystalline silicon using a solid phase growth method or 
a laser anneal method. After the impurity is selectively 
implanted into the semiconductor thin film 32, which has been 
obtained in this manner, to form the source region S and the 
drain region D, patterning is conducted into a device region 
shape. The interlayer insulating film 33 made of SiO z , for 
example, is formed so as to cover the thin film transistor TFT 
of the bottom gate structure, which has been obtained in this 
manner. The contact holes communicating with the source region 
S and the drain region D of the TFT are opened in the interlayer 
insulating film 33. Then, a metal thin film is formed on the 
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interlayer insulating film 33 by sputtering or the like, and 
it is patterned into a predetermined shape to provide the data 
wirings Y and the connection wirings M. Aluminum is generally 
used as the metal thin film. A multi-layer structure of 
Ti/TiN/Ti/Al/Ti/TiN/Ti or an alloy layer of AISi, AlCu or the 
like may be used according to the circumstances . Consequently, 
the lower layer section LL of the pixel is formed. The 
interlayer insulating film 50 made of Si0 2 or the like is 
deposited on it as the middle layer section ML. After the 
contact hole CON is opened by etching, the photoref lective anode 
A made of metal is formed. After an insulating layer 15 made 
of Si0 2 or the like is deposited on the anode A, a window section 
is opened by etching. The OLED is formed in the window section. 
As it is obvious from the drawing, the window section is provided 
in an area other than the contact region including the contact 
hole CON. At this point, the bank 6 is formed on the residual 
insulating layer 15. The bank 6 is made of an organic or 
inorganic insulating material . In this embodiment , Si0 2 was 
deposited by sputtering in the thickness of 3 to 5fim to provide 
the bank 6 . As it is clear from the drawing, the bank 6 is formed 
in the contact region including the contact hole CON. Then, 
the mask 5 is arranged using the bank 6 as the spacer, and the 
organic layer 10 is deposited by deposition. During deposition, 
the bank 6 serves as the spacer not to allow the mask 5 contact 
the surface of the substrate 1. After the organic layer 10 has 
been deposited, the transparent cathode K is deposited on the 
entire surface of the substrate 1. The cathode K is maintained 
at a common potential over all pixels . The upper layer section 
UL of each pixel is thus completed. 

[0011] Fig. 2 is an example of a typical plan view of the display 
unit shown in Fig. 1. As shown in the drawing, the data wirings 
Y are disposed in a vertical direction of the screen, and the 
scanning wirings X are disposed in a horizontal direction. The 
banks 6, which separate pixels PXL that are adjacent vertically 
to each other, are also disposed in the horizontal direction, 
and are provided in the area that overlaps the contact region 
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as described in Fig. 1. The hatched areas of the pixels PXL 
are areas where the OLED's are formed, which are effective 
luminescence areas . 

[0012] Fig. 3 is an example of a typical plan view showing a 
relative positional relationship between the substrate 1 and 
the mask 5 as a reference. This example shows a case where the 
pixels of three primary colors RGB are formed on the substrate 
1 by vacuum deposition. The banks 6 are previously formed in 
a stripe shape on the surface of the substrate 1. The banks 
6 consist of an organic or inorganic insulator, and can be formed 
on the surface of the substrate 1 by screen printing or 
sputtering, for example. The pixels divided into the three 
primary colors RGB are formed between the banks 6 that are formed 
in the stripe shape. Accordingly, the mask 5 has a pattern 8 
as shown in the drawing, and areas that are not hatched have 
rectangular openings. In the state shown in the drawing, the 
pattern 8 of the mask 5 corresponds to pixels R of the substrate 
1. By performing vacuum deposition in this state, organic 
matter that should constitute the pixels R is selectively 
deposited. After the deposition, mask 5 is made to shift in 
the right direction by an amount of one pixel, and the pattern 
8 thus matches a region of pixels G. Herein, the organic matter 
is changed to another one and vacuum deposition is performed 
again, the pixels G are thus formed. Similarly, the mask 5 is 
made to shift further to the right direction by the amount of 
one pixel to form pixels B. 

[0013 J In the example of the drawing, an array distance of the 
banks 6 is set to 300pm, for example. On the other hand, the 
dimensions of the opening pattern 8 formed in the mask 5 are 
70x200nm, for example. Further, the mask 5 is made of stainless 
steel and its thickness is approximately 50(xm, for example. On 
the other hand, the thickness of the banks 6 that define a gap 
dimension between the substrate 1 and the mask 5 is 
approximately 5fim. 

[0014] Next, referring to Fig. 4, an example of a forming method 
of the pixels , which essentially consist of electroluminescence 
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devices, on a glass substrate using the mask shown in Fig. 3 
will be specifically described. Firstly, as shown in (A), 
chromium (Cr) is deposited by DC sputtering in the film 
thickness of 200nm on the interlayer insulating film 50 in which 
the contact hole CON has been previously formed. Note that the 
description of layers under the interlayer insulating film 50 
is omitted. Argon (Ar) is used as sputtering gas, pressure and 
DC output were set to 0.2Pa and 300W # respectively. Patterning 
is conducted into a predetermined shape using a regular 
lithography technique. Processing is performed using ETCH-1 
(manufactured by Sanyo Chemical Industries, Ltd.) as etching 
fluid. The anode A of a predetermined shape is obtained. 
Chromium can be processed by the etching fluid highly accurately 
and with good reproducibility. If further processing accuracy 
is required, processing by dry etching is also possible. Mixed 
gas of chlorine (Cl 2 ) and oxygen (0 2 ) can be used as etching 
gas. Particularly, highly accurate processing is conducted 
and the shape of an etching surface can be controlled when 
reactive ion etching (RIE) is used. Tapered processing is 
possible when etching is performed under predetermined 
conditions, and short circuit between the cathode and anode is 
reduced. Consecutively, the insulating layer 15 is deposited 
on the interlayer insulating film 50 where chromium has been 
processed in a predetermined pattern . Although a material used 
for the insulating layer 15 is not limited particularly, silicon 
dioxide (Si0 2 ) is used in this embodiment. Si0 2 is formed in 
the film thickness of 200nm by sputtering. A deposition method 
is not particularly limited. Si0 2 is processed using a regular 
lithography technique so as to provide an opening on chromium. 
Mixed fluid of hydrofluoric acid and ammonium fluoride can be 
used for etching Si0 2 . Alternatively, processing by dry 
etching is also possible. The opening section becomes a 
luminescence area of the organic electroluminescence device. 
Note that the insulating layer 15 is not indispensable to the 
present invention, but it is desirably provided to prevent short 
circuit between the anode and cathode. Then, the banks 6 are 
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formed on the both sides of the opening section by sputtering, 
for example. 

[0015] Next, as shown in (B) , the mask 5 is installed above the 
interlayer insulating film 50 via the banks 6. Note that the 
opening pattern 8 formed in the mask is aligned so as to match 
the opening section of the above -described insulating layer 15. 
The substrate on which the mask 5 has been equipped is brought 
into a vacuum deposition apparatus, and the organic layer 10 
and a metal layer 11 of the cathode K are formed by deposition. 
Herein, the organic layer 10 used 

4,4' , 4 " - tris [ 3 -methylphenyl ( phenyl ) amino ] triphenylamine 
(MTDATA) as a hole injection layer 101, bis 
(N-naphthyl) -N-phenylbenzidine (ct-NPD) as a hole transport 
layer 102, and 8-quinolinol aluminum complex (Alq) as an 
emissive layer 103. Alloy of magnesium and silver (Mg:Ag) was 
used for the metal layer 11 of the cathode K. 0.2g of each 
material that belongs to the organic layer 10 is severally 
filled in a boat for resistance heating, and attached to a 
predetermined electrode of the vacuum deposition apparatus. 
Magnesium and silver of the metal layer 11 are filled in the 
boats by O.lg and 0.4g respectively, and attached to 
predetermined electrodes of the vacuum deposition apparatus . 
After a vacuum chamber is depressurized to l.OxlO" 4 Pa, voltage 
is applied to each boat to heat it sequentially, and deposition 
if performed. In the deposition, a deposition mask was used 
to deposit the organic layer 10 and the metal layer 11 that 
consists of Mg:Ag only on a predetermined area. The 
predetermined area is an area where chromium is exposed. Since 
it is difficult to deposit the layers with high accuracy only 
for the area where the chromium is exposed, the deposition mask 
was designed so as to cover the entire area where chromium is 
exposed (so as to cover the edge of the insulating layer 15). 
Firstly, MTDATA as the hole injection layer 101, a-NPD as the 
hole transport layer 102 and Alq as the emissive layer 103 were 
deposited by 30nm, 20nm and 50nm, respectively. Further, 
co-deposition of magnesium and silver is performed to deposit 
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Mg:Ag as the metal layer 11 of the cathode K on the organic layer 
10. The ratio of deposition rates of magnesium and silver is 
set to 9:1. The film thickness of Mg:Ag was set to lOnm. 
[0016] Finally, as shown in (C) , the device is moved to another 
vacuum chamber, and a transparent conductive layer 12 is 
deposited via the same mask. The DC sputtering is used in 
deposition. In this embodiment, a transparent conductive film 
of In-Zn-O series, which shows good conductivity in room 
temperature deposition, is used as the transparent conductive 
layer 12. Regarding deposition conditions, mixed gas of argon 
and oxygen (volume ratio Ar : O 2 =1000 : 5 ) was used, the pressure 
and the DC output were set to 0.3 Pa and 40W, respectively. The 
layer was deposited at the film thickness of 200nm. 
[0017] Finally, an example of an equivalent circuit for the 
amount of one pixel is shown in Fig. 5. The pixel PXL 
essentially consists of the organic electroluminescence device 
OLED, a thin film transistor TFT1 as the first active device, 
a thin film transistor TFT2 as the second active device, and 
a holding capacitance Cs . Since the organic 

electroluminescence often has rectification property, it is 
called the OLED (organic light emitting diode) in some cases. 
A symbol of diode is used in the drawing. In the drawing example, 
source S of the TFT2 is set as a reference potential (earth 
potential) , the cathode K of the OLED is connected to Vdd (power 
source potential), while the anode A is connected to drain D 
of the TFT 2 . On the other hand, gate G of the TFT1 is connected 
to the scanning wiring X, source S is connected to the data wiring 
Y, and the drain D is connected to the holding capacitance Cs 
and the gate G of the TFT2 . 

[0018] To operate the PXL, when the scanning wiring X is firstly 
set to a selective state and data potential Vdata showing the 
brightness information is applied to the data wiring Y, the TFT1 
is electrified, the holding capacitance Cs is charged or 
discharged, and the gate potential of the TFT2 matches the data 
potential Vdata. When the scanning wiring X is set to a 
non-selective state, the TFT1 turns off and the TFT2 is 
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electrically separated from the data wiring Y , but the gate 
potential of the TFT2 is stably held by the holding capacitance 
Cs. Current that flows in the organic electroluminescence 
device OLED via the TFT2 becomes a value corresponding to 
gate/source voltage Vgs of the TFT2 , and the OLED continues to 
emit light in the brightness corresponding to current quantity 
supplied from the TFT2 . 

[0019] As described above, in the circuit configuration of the 
pixel PXL shown in Fig. 5, the OLED continues to emit light in 
a constant brightness during one frame until data is rewritten 
next time. When a large number of such pixels PXL are arrayed 
in a matrix state as shown in Fig. 6, an active-matrix display 
unit is constituted. As shown in Fig. 6, scanning wirings (XI 
to XN) for selecting pixels PXL and data wirings Y that give 
the brightness information (data potential Vdata) for driving 
the pixels PXL are disposed in the matrix state in this display 
unit. The scanning wirings (XI to XN) are connected to a 
scanning wiring drive circuit 21, while the data wirings Y are 
connected to a data wiring drive circuit 22. By repeating 
writing of Vdata from the data wiring drive circuit 2 2 via the 
data wirings Y while the scanning wiring drive circuit 21 
sequentially selects the scanning wirings (XI to XN) , a desired 
image can be displayed. In a simple-matrix display unit, a 
light emitting device included in each pixel PXL emits light 
only in an instance when it is selected. On the other hand, 
in the active-matrix display unit shown in Fig. 6, the organic 
electroluminescence device of each pixel PXL continues emission 
even after the writing is completed, so that the unit is 
advantageous particularly to a large size high definition 
display on the point that a peak brightness (peak current) of 
the organic electroluminescence devices can be reduced 
comparing to the simple-matrix type. 
[0020] 

[Effects of the Invention] As described above, by forming the 
banks on the contact region connecting the electroluminescence 
devices, which belong to the upper layer section, and the 
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wirings that belong to the lower layer section, the area of 
pixels can be effectively used, and thus the region of the 
organic electroluminescence devices, which contributes to 
luminescence, can be expanded. By expanding the region 
contributing to luminescence. stable luminescence 
characteristics are obtained. 
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[0 0 14] 0 4Sr#SSLT, g)3(-^Lfc-7^ 

^-rs 0 ^t-r (a) K^-rj:9ic. t^^** h*— 

yUCON«rMLfciPfl«»R5 O^Jblc, >?ni* (c 

t^5o ^v^^^ur^^y (Ar) 

X. JBE^&rO. 2Pa, DCaU)£r3 0 OWi bfc 0 il 

3 0 ^y=f-^?iJ*kL ttii, ifiX (ci 2 ) 

(o 2 ) <om&tf**m^z>^ t&xzzo m^. vr 

fT-i^st^^y^^? (R l E) £rJ8l\ft,fi£. 

0f^<D*«=T-^y^^^"rtttt, #W 

mnm^m^n^^, ^mmmxn-mitmm (s i 

O2) £JEi^T^<5o S i 0 2 n*;<y ? y 9 
IH2 0 0 nml:«t6 0 fiJc^&(C, *SM:i|S^tt* 

P£r^it5*3U-S i 0 2 ^tot6o S i 0 2<D*-y?- 
6 0 
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100151 *l: (B) \C7fk-rXo^. m&6&frLX 

jih&mes o<o±^^^ s&mm-tZo tak 
*r«s 1 oxtf»ffiK<z>&jR/B 1 1 fcaKaNw* 9 »js-r 

5o Xftmm 1 0 I*, IE?L&A/1 10ULT4, 
4 ' , 4 " - h y ^ (3 -^f/U7x^;U7x^7 ^ 

y) hy7x^;ur^y (mtdata) , jE?L?&i£Ji 

70 102HTt^ (N— J-^^vU) — N— ^jc—A^O 
(a-NPD) , UH03i:U8-^yU 
y-yUTA^ = *^«g#: (A 1 q) &m^tz 0 liK^) 
^JRJIl llcte. T^^i.fcft^ (Mg : A 

g) *m^it m mmm i o\cm-rz>&w&i*. zti-eti 

0. 2 g^searafft^^^- hicjzm^xn&mmmm 

«o. lg.fitto. 4 &&tf—h\£iEmi*x > n&m 

1. Ox l O- 4 Pa^tgELf:^ #*-H:fH 
(/Mg : Agd^/j:6Mi 1 1 £*^t£-£fc 0 

(»8US 1 5^»«c^^s J: f^t^**£sS:f+L 
fc 0 ^"f. lEaiiA^ 10U LTMTDATA£3 0 
nm, JEJi$mi£M 1 02£LTa-NPD£20nm > 
**Jil 0 3 t ITA 1 q^50 nmlf Uc 0 ^ 

"9 , 1 0 iCiiK^If 1 1 «t ITM g : A 

9 : 1 £ LT^6 0 Mg : Ag <£>J^J?£ 1 OnmH 

[0 0 16] (C) t^-TctpJ-. S'JOK^^ 

•T^id^L, (^IS-^^^^ilbTS^^^ 1 2 ^ 

«*JT-tt. SP^^m^ l 2 i: UT^fiEIR-Cfi»^»«t4 

(ftmttA r : O2 = 1 0 0 0 : 5) ^r^V>, i±^l 0 . 
3 Pa. DCtHA4 0W^U; o If 2 00nm« 

[0 0 17] g^(C, -i®*»^fiffi[3]K(7>-0iJ«rEI5 

T-O LED. ffi— ^ffiS&SRT-^: LTwajJB h7>i?^^ 
TFT1. SX^fgib^^t Lt^gh7^^T 
FT 2^t/^S13:C s d>bfc5o ffixU^Fn/U; 
^^-fe>^l^^^^< C0^^^t4^fo5fc^> OLE 

50 d 0ffjS32ft*v k) tmstizzt mx 
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T2^y-^S^S«ifi (SEJftSffi) £U OLED 

ft i hG(iME8xicg|t^^ y-*ste 
^-*IEi»Yfc^£*u KM>Dli8»SiCs& 
T/T F T 2 <D*f — hG^^^nr^5 0 
[0 0 18] PXL&Mfl^-frSfcabfc:* S1\ tSE 

— *m{£V data SrBlAD-T S , T F T 1 L. 
ffif*^— ^Sffiv d a t a fc— grTSo £Sift$x£# 

iltR#fig£-r£<!:> TFT1^7I^^ T F T 2 li 
^B»Y^e>«l 9IBd*l* 365, TFT2© 

LEDlCflyx6S«tt, TFT2©y-h/y-^B« 
EVgsHUDtli:*!), OLEDItTFT2*^i 

[0 0 19] _b^Lfcct 9i-> 5(C^L/cHj^PX L 

©|5IBfllj*-Ctt:, -Svda t a 0tt»i&^SrfTx.tt* 
^lcS^ftK.?)tl5iT— 7 OLEDIj:- 

v h y ^ r i ^ t# 5o mete 
9^ **^3SB«i, ®^PXL^iliR-r5/ci6 

©3lSE»Xl-MXN^, i®*PXL*iElj!rt-5*:«> 
Oj$igt»$g (f-^8fiVd a t a) £^-X.5^~*iS 

jSYt/J5v h y ^^wcKiS^nri^o *fiK#ixi 
75^XNttjfeSE»^»lHl»2 

— ^iSjBYtt-r— ^ie*6IB»IeI»2 2^«tt$ttSo jfe 
MEig&^l!j[eI& 2 l fcioTjfefiiffiBx l72>MXN£rJiH 

^ifi*|Y35>e>Vd a t a<Dm2&fr&&Vi&1rZ.kiz£ 

^sos^a-eii, ^®f^PX L^c^l£n£3§#;it^- 



[0 0 2 0] 

tcJRi-*^ = h OTIC Jilc|HHK«r» 

[12] ^cJBWJcftS^KBoJtllS^tiSr^-rW^ 
[S3] ^^^^SK^ioBMR^-rWSWftVffiH-e ■ 
20 [14] ha^^^^-feV^JI^OKag^fe 
[@5] ^^ic^^^^BO— iB3R^O«4&ls]K«r 

i§6] ^mm^^m^mmco^mn^^-rm^m 

[i8] Wotixi/^ hp^^^ty^i^l 

i • • ■ s*. 5 • • • -e^^. 6 - • • mm. i o • 
• • mmm. is-— mm. s 1 • • • btm 
r. 3 2 - - ^«c»r, 3 3 • • • mr$mmm. 5 
0 ■ • • mmmmm. u l • • • ml • • • + 

LL - • • TMU. OLED- • -mm^lsfb 

vji-^^y-t^^m*. a - • - mm. k- • 

CON • • • r^V^ h*— VK TFT - • »8PRh7 
X- • ■ assail, Y • •'•■7 f -*ffi£L M 

g • • • y- htas 
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50 
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A HSU ) 102 jEfl-WatS 
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k5 
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22 
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XN 



*T«E 10 



12 

11 

103 gHfcfg 



(C) 




A PM J 102 lEfUS^ig CON 
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H 0 5 B 33/10 
33/12 
33/14 
33/22 
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(72)^0^# BB« ft ft 

mM^p a pJME^p a pJH6T@ 7 #35-51- 

(72) OJ^ 7j=f-m 



F ^ — (#%) 3K007 AB00 BA06 BB00 CA01 CB01 
CB03 DAOO 0B03 EBOO FAOO 
FA01 

5C094 AA05 AA14 AA60 BA03 BA27 

CA19 6B10 
5G435 AA01 BB05 CC09 EE11 KK05 
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